Background: Primary fallopian tube cancer is an extremely rare gynecological malignancy. Aim: To discuss, through a case report, the diagnostic process by means of cytology immunohistochemistry. Case Presentation: A 47-year-old Japanese woman, who also had lung cancer, presented with enlarged para-aortic lymph node without any symptoms. Based on the vaginal cytology report suggestive of gynecologic malignant tumor (possibly fallopian tube adenocarcinoma), primary surgery comprised of total abdominal hysterectomy and bilateral salpingo-oophorectomy was performed. Histopathology and immunohistochemistry examinations revealed primary fallopian tube carcinoma with metastasis of para-aortic lymph node. She is free from recurrence and metastases 9 months after the surgery and chemotherapy. Conclusion: Although primary fallopian tube cancer is a rare gynecologic malignancy, vaginal cytology may be useful for detecting fallopian tube carcinoma.
Introduction
Primary fallopian tube cancer is extremely rare, accounting for 0.14% -1.8% of malignancies in women annually [1] [2] [3] [4] . Although it is hard to differenHow to cite this paper: Honda, T., Hiraku, Y., Aoki, R., Niwa tiate histopathologically and clinically from ovarian cancer, the management of both is similar [4] . The etiology of this malignancy is unknown. However, fallopian tube cancer has been reported in high-risk breast-ovarian cancer families with germ-line mutations of BRCA-1 and BRCA-2 [4] . The CA-125 antigen is often expressed by this malignancy, and serum level of CA-125 is elevated in >80% of patients with this disease pretreatment [4] .
Several case reports described usefulness of cervical or vaginal smears for the diagnosis of fallopian tube cancer. However, positive Papanicolaou (Pap)-stained smears have been reported in only 0% -2.3% of cases [4] . The diagnosis of this malignancy is usually first made by a pathologist on histopathological examinations. Since it is difficult to differentiate fallopian tubal cancer from ovarian cancer, the patients with at least one of the following criteria [5] should be diagnosed as this malignancy: 1) the main tumor is in the tube and develops from the endosalpinx; 2) the pattern histopathologically reproduces the tubal epithelium and often shows a papillary pattern; 3) if the wall is involved, the transition between normal and malignant epithelium should be observed; and 4) the ovaries and endometrium are either normal or contain less tumor than the tube.
We report here a case of the right fallopian tube cancer, which was discovered by the vaginal smear during the close inspection of para-aortic adenopathy found when general searching metastasis of the right upper lobe lung cancer.
Although the tubal cancer was very small and the patient had no significant clinical signs, we noticed its metastasis to the para-aortic lymph node.
Case Presentation
This case report presents a 47-year-old Japanese female housewife. She was nul- In order to determine the primary site of the lymph node malignancy, we tried to diagnose endometrial cytology and histology, but we were not able to T. Honda et al. obtain samples because cervical duct was closed down. Serum levels of tumor markers, including CA-125 (10.7 U/ml, reference value: ~35 U/ml), CA19-9 (<2.0 U/ml, reference value: ~37 U/ml), SCC (0.6 ng/ml, reference value: ~1.5 Open Journal of Pathology ng/ml)were normal range. Re-examination of vaginal smear on October 11, 2017 was also positive for adenocarcinoma (Figure 3(B) ), while cervical curettage showed no abnormality. Gastrointestinal tract studies by upper and lower endoscopy showed normal. Although primary site of the malignancy was unknown, we suspected gynecological malignancy, possibly fallopian tube cancer.
We decided then to perform abdominal simple hysterectomy, bilateral appendages extirpation and removal of para-aortic lymph nodes in November, 2017.
During the operation, peritoneal lavage cytology was positive for adenocarcinoma (Figure 4 ), but the peritoneum was macroscopically normal. While the uterus, left ovary, the left fallopian tube, and the right ovary showed no abnormalities ( Figure 5(A) ), the right fallopian tube ( The patient is doing fine at 9-months follow-up with no evidence of reccurrence/distant metastasis of two malignancies after surgery and chemotherapy.
We should intensively follow-up, since the actuarial 5-year survival rate was 38% -50% [6] [7] . 
Discussion
Primary fallopian tube carcinoma is very rare with an average of 0.3% of all the gynecological malignancies [8] , although its exact frequency may be underestimated because it has the same pathological features as serous epithelial ovarian cancer or primary peritoneal serous carcinoma [9] . Tubal carcinomas commonly tained by hydrotubation were reported to be useful for diagnosis adenocarcinoma in situ in the fallopian tube [12] . Chen et al. [13] have recently developed a standard procedure to collect fallopian tube brushing from fresh surgical specimens. They have proved that tubal brushing cytology is useful for early detection of serous tubal intraepithelial carcinoma (STIC).
Primary fallopian tube carcinoma is rarely suspected preoperatively and resembles histologically and clinically primary ovarian carcinoma [6] . The diagnostic criteria for primary fallopian tube cancer, which were proposed by Hu et al. [5] , were revised by Sedis [3] [7] . They include: 1) main tumor should develop in the fallopian tube; 2) the histological pattern reproduces the epithelium of the tubal epithelium; 3) transition from benign to malignant tubal epithelium is demonstrable; and 4) ovaries or endometrium are either normal or contain a tumor that is smaller than the tumor in the tube. More than 90% of primary fallopian tube carcinoma was papillary adenocarcinoma [9] . Histopathology of our case satisfied these two criteria.
Based on these two criteria, the fallopian tube cancer has been considered to be extremely rare at 0.5% -03% of all gynecological neoplasms [14] . However, the concept that serous tubal intraepithelial carcinoma (STIC) is a precursor lesion of high grade serous adenocarcinoma (HGSA) has recently been proposed [15] . As presented, vaginal cytology was useful for detecting tubal adenocarcinoma. If STIC is a precursor lesion of HGSA, endometrial and cervical cytological diagnosis may show an important role in early diagnosis of HGSC [16] . We have recently experienced a case of STIC cytologically diagnosed during the operation [17] .
Immunohistochemical expression of p53 in the tubal epithelium is known to be an early biomarker of tubal malignancy [4] [18] [19] . 
